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CHAPTER 1 
INTRODUCTION 
1.1 Background 
Household waste, any waste produced from a domestic source, represents 
over two-thirds of the municipal solid waste (MSW) stream. Internationally, almost 
70% of MSW is disposed of to landfill (Zacarias-Farah and Geyer-Allely, 2003). 
MSW contains hazardous substances in the form of paints, vehicle maintenance 
products, mercury-containing waste, pharmaceuticals, batteries and many other 
diffuse products which are discussed in the review paper by Slack et al. (2004). As 
such, household hazardous waste (HHW) is disposed of to landfill along with general 
household waste. The amounts and significance of this disposal are poorly 
understood. Generally, it is assumed that amounts are small and therefore risks of 
disposal are negligible. Nevertheless, disposal information is lacking or, at best, 
unreliable and ambiguous. Changes to legislation requiring the separate disposal of 
MSW, industrial and other wastes, raises the importance of the hazardous element 
contained in MSW. Previous studies have found that, even without landfill disposal, 
leachates from MSW are very similar in composition to those from mixed or 
hazardous landfills (Schrab et al., 1993; Kjeldsen et al., 2002). 
Emissions and effluent from landfill take a number of forms: gaseous 
emissions of volatile organic compounds (VOCs), airborne particulate matter and 
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recognized by a number of researchers (Christensen et al., 2001; Kjeldsen et al.,
2002). Leakage potential may be mitigated by a number of factors, many enshrined 
in legislation, including landfill capping.  
Failure of any of the engineered control measures can result in the release of 
leachate, as reported by Schwarzbauer et al. (2002). For older landfills, the 
implementation of measures to prevent contaminants release into the environment is 
less well defined with the result that aquifer contamination was far more common as 
were elevated levels of localized VOCs (Reinhard et al., 1984). Discharge of treated 
leachate also possesses risks to the environment through ineffective treatment and/or 
discharge to particularly sensitive receiving waters (Silva et al., 2004). Whilst 
leachate contamination of the groundwater environment is less likely from modern 
landfills as a consequence of engineered barriers and leachate collection, the risk still 
exists.  
Knowledge of leachate composition is necessary for the implementation of 
site remediation following barrier breakdown and for installation of practicable 
treatment processes. Although major components of landfill leachate, especially 
ammonical nitrogen, can be predicted with some certainty using models to predict 
the possible typical leachate resulting from the deposition of generic waste groups, 
the trace composition of leachate is inherently variable due to the heterogeneity of 
specific waste composition and other factors relating to the landfill (Reinhart, 1993; 
Blight et al., 1999). Leachate composition is also an indication of the types of waste 
disposed and the processes occurring within the landfill. The presence of heavy 
metals and hazardous organic contaminants in leachate, such as halogenated aliphatic 
compounds, aromatic hydrocarbons, phenolic compounds and pesticides, are direct 
indicators of the hazardous wastes in MSW (Christensen et al., 2001; Kjeldsen et al.,
2002; Isidori et al., 2003). However, care must be taken with MSW leachate analyses 
that reveal the presence of harmful substances due to the disposal of industrial liquid 
wastes and manufacturing wastes with MSW.  
As concern about chemicals in household products increases, the potential 
consequences to the environment from the disposal of HHW are also moving to the 
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HHW to landfill, as permitted by current legislation. The contamination risks 
associated with the disposal of HHW at each stage of the disposal-to-landfill-to-
emissions pathway have not been examined in detail before. 
The world-wide controversy regarding the effects of magnetic fields on water
results in part from the fact that surprisingly little is known about the physical 
structure of liquid water. Many of the extraordinary properties of "ordinary" water 
are explained by the tendency of the water molecules to form complexes (H2O)n with
20<n<200. Hydrogen bonds hold neighboring H2O molecules together, forming 
clusters which cause the abnormal freezing habits of the water (Fletcher, 1970). 
Internal vibratory motion accounts for the uniquely high specific heat of the liquid 
water (Knight, 1967). The complexes form cage-like structures preferably around 
ions and foreign particulate matter. The hypothetical nature of the knowledge of the 
structure and the potentialities of liquid water became emparrassingly obvious by the 
scientific debacle concerning "Polywater" during the 1970s. 
Reported observations of effects of magnetic fields on water have proliferated 
with the improvements of available permanent magnets, particularly in countries 
where chemical capabilities for water conditioning are less developed and therefore 
physical water conditioning is widely in use.  
Unprofessional claims of "magnetized water" or a "memory" of the water for 
magnetic fields have clouded the concept and abhorred scientists. It has been shown 
theoretically that the interaction between magnetic fields and the hydrogen bonds 
between the water molecules are by orders of magnitude too weak for direct, 
significant effects.  
1.2 Problem Statement 
Leachate is concerned with environmental protection and with the reduction 
of pollutant discharges into the environment. In the light of growing concern about 
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requirements will inevitably lead to increasing leachate disposal costs. Therefore 
leachate treatment is important for long-term environmental protection and 
conservation. Usage of magnetic treatment as an alternative form of leachate 
treatments are stills remain anecdotal and limited due to lack of credible and proven 
mechanisms.  
Previously most studies regarding to magnetic treatment system were only 
concentrating on the water treatment. Magnetic treatment attracts a special attention 
due to their safety, ecological purity, simplicity and low operating costs. This study 
was carried out in order to determine the feasibility and effectiveness of applying 
magnetic technology for leachate. The study are carried out to investigate the 
feasibility of magnetic technology in assisting heavy metal removal and to 
understand the mechanism and impact of magnetic application in leachate.
1.3 Objectives 
The objectives of this study are: 
(i) To study the effect of magnetic field on heavy metal removal i.e. 
Chromium, Iron and Manganese; and Phosphorus. 
(ii) To compare the effectiveness of removal through circulation flow 
system either with magnet or without magnet. 
(iii) To study the parameters that affect the heavy metal removal such as 
flow rates, magnet strengths, circulation times and settling times.  
1.4 Scope of Study 
This study focuses in removing heavy metal from leachate using magnetic 
field system. Each experiment was using a few control parameters which are magnet
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which has been developed by Johan (2003). The control parameters are: 
(i) Different magnet strength which are 0 Tesla and 0.55 Tesla, 
(ii) Treatment method operation with flow rates between 1 and 3 mL/s, 
and
(iii) Time of exposure to magnet between 1 and 8 hour. 
All experiments were carried out in Environmental Engineering Laboratory, Civil 
Engineering Faculty, Universiti Teknologi Malaysia. Leachate samples were taken 
from Pasir Gudang Sanitary Landfill. 
1.5 Thesis Outline 
This thesis is divided into five chapters, including the current one which is 
included the introduction, problem statement, objectives and scope of study. Chapter 
2 presents the literature survey that was done at the earlier stage of the study such as 
leachate, current technology development and the magnetic treatment. Chapter 3 
presents the research methodology for this study including the system that has been 
used and the experimental equipments. Chapter 4 presents the results of the 
experiments and the analyses of the data. Also, include the discussion. Finally, 
Chapter 5 consist the summary of works and contributions made in this thesis. It also 
included with the future works that can be further from this field. 
